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system FEPs and to operator console monitors where manual alignment is performed. Additional capacity is reserved for other facility users. A preemptive routing architecture and video data compression reduces the total bandwidth required without imposing significant constraints. Distribution of the digitized video is via LAN.
A small self-contained classified TV system services the sensors required to install and align the classified experimental target and associated target-viewing diagnostics. This equipment is located in and operated from a classified control room. A security-approved disconnection unit provides the means for the TV cameras serviced by this system to be reconnected to the main TV distribution system when the target room is used for unclassified experiments.
System Description, Communications and Surveillance System
A communications system provides voice services for use by personnel to help coordinate typical activities associated with construction, operations, and maintenance. The services consist of an intercom system between control rooms and equipment areas and an associated portable radio system for use anywhere in the facility.
The Surveillance System provides a separate set of work area TV cameras, switching system and control room monitors for observing variable high hazard areas and viewing galleries.
3.1.1.3 System Description, Facility Environmental System The facility environmental monitoring system measures and records temperature, humidity, pressure, and oxygen content at various points in the laser and throughout the facility using commercial data acquisition units. These measurements are required because the performance of many laser components is sensitive to these environmental parameters. 
3.2~01.3 Facility Environmental Monitor, Relative Humidity Monitor
The relative humidity in the area of the KDP assembly and a sample of turning mirrors shail be measured to 1VU accuracy for each KDP assembly and for a representative sample of the turning mirrors. A control room alarm and machine interlocks shall be implemented to prevent a shot when the results of these measurements is out of tolerance.
Facility Environmental
Monitor, Temperature Monitor The temperature in the area of the KDP assembly and a sample of turning mirrors and selected components shall be measured to O.l°C accuracy. A control room alarm shall be issued and machine interlocks shall be implemented to prevent a shot if it is not maintained at the 20°C * 0.3"C. setpoint.(per SDROO1).
3.2.01.5
Facility Environmental Monitor, SF Vacuum Monitor, Roughing Spatial Filter Roughing Vacuum system will have a range of 0.01 to 800 torr. Pressure shall be monitored to within 5% accuracy and logged. A control room alarm shail be issued and machine interlocks shall be implemented to prevent a shot when the results of these measurements is out tolerance.
Facility Environmental Monitor, SF Vacuum Monitor, Hi-Vat
Spatial Filter High Vacuum system will have a range of l@3 to 800 torr. Pressure shall be monitored to within 5% accuracy near the operating point and logged. A control room alarm shall be issued and machine interlocks shall be implemented to prevent a shot when the results of these measurements is out of tolerance.
Facility Environmental Monitor, Pockels Cell Vacuum Monitor
Pockels Vacuum system will have a range of 0.00005 to 800 torr. Pressure shall be measured to within 5% accuracy near the operating point and logged. A control room alarm shall be issued and macfine interlocks shall be implemented to prevent a shot when the results of these measurements is out of range.
Facility Environmental Monitor, Amplifier Oxygen Monitor
Amplifier Oxygen content shall be measured and monitored to witin 5% accuacy near the operating point. If the oxygen content exceeds the alarm setpoint, the system shall hold the shot. A control room alarm shall be issued and machine interlocks shall be implemented to prevent a shot when the results of these measurements is out of range.
3.2.08

Video Distribution
Ancillary System shall implement a video distribution system to route any video input to any monitor location. This requirement can be met via a cross point analog switch or by other techniques such as digital video on the local mea network. Basic requirements are:
Motion Video Minimum Requirements: 2 operators per control room console (4 monitors) each viewing up to 2 images ;:
10 frames per second at 480 by512 pixels by 8 bits 3.
2 cameras per beam must be viewable from one operator location at one time Minimum number of monitor channels shall be 32. The video distribution system shall be capable of isolating a number of the inputs and outputs and place them on a separate distribution system for security purposes. The method used shall be acceptable to LLNL Security for the level of classification. This variable classified TV distribution system shall follow a LLNL approved Security Plan (to be supplied at a later date).
Target Bay camera sources include: Target Area Sensor TR X-Ray Imaging Neutron TOF Static X-ray Target Positioner Spectral X-Ray Neutron Imaging Diagnostic Manipulators Backscatter Shock Breakout Soft X-ray
Analog TV Video Interface
The video signals on all analog TV equipment shall conform to EIA RS-170.
TV Sensors Synchronization
All TV sensors shall have the capability to gen-lock to an externally supplied source to~low synchronization of cameras to the pulsed laser source.
TV Pulse Laser Operation
All alignment and other pulsed laser TV sensors shall utilize the timing supplied by the Integrated Timing System to synchronize the TV frame with the pulsed laser. t
TV Surveillance System
Ancillary Systems shall provide a separate TV surveillance system. It shall consist of 30 color TV cameras in strategic locations in the laser bays, target bay, capacitor bays, switch yards and viewing galleries to assist planning control room operations. Monitors in the operator consoles display the images.(WBS 1.5.1)
Optical Communications Safety
Where the Computer System uses lasers for optical communications, it shall conform to the applicable eye-hazard safety requirements to mitigate the possibility of eye exposure to an uncapped laser diode or unterminated active fiber source. Applicable standards include ANSI Z-136. 1 (1993) and ANSI Z-136.2 (1988).
3.2.15
Communications The Communication System shall provide the capability to patch in general announcements from control room consoles to the building public address system, WBS 1.2.2. The communication system shall remain operational for one hour during a power failure.
The Communication System shall provide intercoms between the operator consoles.
FEP Software Requirement Specification
The detailed requirements of each of the Ancillary Systems FEPs shall be documented in a separate Software Requirements Specification. The SRS shall include functional requirements for FEP-resident user interfaces, data processing, alarm processing, data logging, trending, device drivers, embedded controller interfacing, or other special hardware requirements.
The SRS shall also include performance or other dynamic requirements as well as other architectural requirements that may imply system partitioning. The FEP SRS shall describe functional requirements that are expected to be implemented by either the supervisory software or other collaborating FEPs.
All FEPs shall conform as much as possible to a common design for the implementation of functional requirements that are shared by more than one instance of an FEP. Replaceability hy portion of the Ancillary Systems which cmnot~wonably be designed for 30 yem lifetime shall be designed to be replaced or repaired at reasonable cost in a timely manner consistent with the overall availability of the System.
3.2.18.3
Reliability
The AncillarySystemsshallhavean overallreliabilityof 99.97%. Reliabilityis de~nedas theprobability of meetingtheminimum requirements of theexperiment perno-yieldshot.
3.2.18.4
Availability The Ancillary Systems shall have a shot availability of at least 99.81 %. The Ancillary Systems is unavailable when it is undergoing unplanned maintenance. Unplanned maintenance includes failure detection and active repair as well as logistic and administrative downtimes.
Maintainability
The Ancillary Systems shall have a scheduled maintenance plan that fits within an overall annual plant goal of 69 days. The unplanned maintenance goal is 0.5 days per year. Opportunistic maintenance activities are performed between shots and during other system downtimes.
3.2.19
Recovery From an Abnormal Event The time required for the Ancillary Systems to recover from any abnormal event shall be less than the maximum times cited below, as a timction of the expected yearly frequency of occurrence of the event. The Ancillruy Systems shall be capable of operating in the temperature and humidity previously specified for the laser and target area building. In general, the Ancillary Systems components are capable of operating in a standard commercial temperature and humidity of 5°C to 40"C (41 to 104"F) and 20!%0 to 80 !%o RH non-condensing when installed in their appropriate enclosures. Ionizing Radiation effects are an issue only inside the target room. Inside the target room carefid consideration shall be given to the radiation and EMI effects as described in "Radiation and EMI Effects in the NIP Environment", UCRL-ID-1 18202. shall be given to the radiation and EMI effects as described in "Radiation and EMI Effects in the NIP m Environment", UCRL-ID-1 18202.
Exyc ted
Segmented and Concurrent Operation
The Ancillary Systems shall be capable of operating the NIP in a segmented mode with the segments functioning concurrently in different configurations. As an example, a portion of the laser maybe under maintenance or construction and the rest of the laser operational. The Ancillary Systems shall support the area under construction with appropriate test sequences, diagnostics and construction debugging tools, while simultaneously supporting shot sequences on the operational segment of the laser.
3.2.22
Human Factors The Ancillary Systems shall be designed in an ergonometric fashion to ensure that reliability during operation and maintenance is sustained at a level consistent with meeting overall availability and reliability objectives. Consistency in displays, warnings, and human interfaces should be maintained throughout the Laser System and, if possible, throughout the NIP facility (i.e. GUI displays, access ports, tooling).
3.2.23
Documentation and Records The Ancillary Systems shall provide sul%cient documentation to comply with the NIF Quality Assurance Plan, and DOE Order 5200.6C, Quality Assurance, Criterion-4 Documents and Records, which states: "Documents shall be prepared, reviewed, approved, issued, used and revised to proscribe processes, specify requirements or establish design. Records shall be specified, prepared, reviewed approved and maintained."
Examples of documents that should be controlled include drawings, data files, calculations, specifications, computer codes, purchase orders, vendor supplied documents, procedures, work records and data sheets and test records. Revisions should be reviewed by the organizations that originally prepared and approved the documents. Controlled documents should be distributed to those doing the work.
Logistics
Spares
As a part of the desigdconstruction project, the Ancill~Systems shall provide an initial complement of spare parts as required to activate the system. 
